
. . . . . .. . . . 
 

 

 

. . . . . . . . . . 

 

 

GREDELL Engineering Resources, Inc. 
 

 

 

Spent Blast Media Treatment  
and Disposal Work Plan 

at 
W&B of Franklin County 

(formerly Missouri Green Materials, LLC) 
7627 Zero Road, Berger, Missouri 

 
 

Submitted to: 
US EPA Region 7 
11201 Renner Blvd 
Lenexa, KS 66219 
 

Prepared for: 
US Technology Corporation 
4200 Munson Street NW 
Canton, OH 44718 
 

Prepared by: 
GREDELL Engineering Resources, Inc. 
1505 E High St 
Jefferson City, MO 65101

 

 

 

 

 

 

 

 

 

December 7, 2016 

1505 East High Street 
Jefferson City, Missouri  65101 
Telephone (573) 659-9078 
Facsimile (573) 659-9079 
 



 

 
Spent Blast Media Treatment  

and Disposal Work Plan 
at 

W&B of Franklin County 
(formerly Missouri Green Materials, LLC)  

7627 Zero Road, Berger, Missouri 
 

Under Consent Agreement and Final Order 

Docket No. RCRA-07-2016-0032 

 
December 7, 2016 

 
Submitted to: 

US EPA Region 7 
 

Prepared for: 
US Technology Corporation 

 
Prepared by: 

GREDELL Engineering Resources, Inc.  
1505 East High Street 

Jefferson City, Missouri 65101  
Phone: (573) 659-9078 

Fax: (573) 659-9079 
www.ger-inc.biz



 

TOC-1 

Spent Blast Media Treatment and Disposal Work Plan 
at 

W&B of Franklin County  
(formerly Missouri Green Materials, LLC)  

7627 Zero Road, Berger, Missouri 
 

Under Consent Agreement and Final Order 
Docket No. RCRA-07-2016-0032 

 
 

Table of Contents 
1.0 Introduction ......................................................................................................... 1 

2.0 Background ......................................................................................................... 2 

3.0 Site Description .................................................................................................. 2 

4.0 Background Sampling and Field Screening ..................................................... 3 

5.0 Toxicity Characteristics and Universal Treatment Standards ........................ 3 

6.0 Permitting ............................................................................................................ 4 

7.0 Mobilization and Equipment Staging ................................................................ 4 

8.0 Treatment and Stabilization Plan ...................................................................... 5 

9.0 Treated SBM Verification Sampling .................................................................. 6 

10.0 Disposal Plan ...................................................................................................... 7 

11.0 Meetings and Monthly Reporting ...................................................................... 7 

12.0 Work Plan Timeline ............................................................................................ 7 

13.0 Quality Assurance – Process Control .............................................................. 8 

14.0 Health and Safety ............................................................................................... 8 

15.0 Site Restoration, Post-Processing Sampling and Field Screening .............. 10 

16.0 Demobilization .................................................................................................. 11 

17.0 Final Report ....................................................................................................... 11 

 
Tables 

Table 1 – SBM Treatment and Process Calculations  
 

Figures 
Figure 1 – Site Location Map 
Figure 2 – Site Layout Map 
Figure 3 – Building Layout 
Figure 4 – SBM Process Location 
Figure 5 – SBM Process Diagram 

 



 

TOC-2 

Appendices 
Appendix 1 – MDNR Quality Assurance Project Plan and Addendum for 

Brownfields/Voluntary Cleanup Program Sites 
Appendix 2 – Batch Log 
Appendix 3 – Daily Production Log 
Appendix 4 – TCLP Results Log 
Appendix 5 – Bill of Lading/Shipping Manifest Example



Spent Blast Media Treatment and Disposal Work Plan 
W&B of Franklin County (formerly Missouri Green Materials, LLC) 

7627 Zero Road, Berger, Missouri 
December 7, 2016 

 

1 

1.0 Introduction 

US Technology Corporation (US Technology) has retained GREDELL Engineering Resources, 
Inc. (Gredell Engineering) to develop this work plan and other required documents for the 
stabilization, analytical testing and disposal of spent blast media (SBM).  This work plan 
addresses activities to be performed at the W&B of Franklin County (formerly Missouri Green 
Materials, LLC (MGM)) site property located at 7627 Zero Road, Berger, in Franklin County, 
Missouri (Figure 1). 

The purpose of this work plan is to attain compliance by preparing the environmental plans and 
conducting professional environmental services required by the Environmental Protection 
Agency’s (EPA) Region 7 Consent Agreement and Final Order (CA/FO) dated September 21, 
2016, Docket No.: RCRA-07-2016-0032.  These professional services include ongoing and 
routine sampling; analysis and documentation during the SBM processing; and final reporting of 
the stabilization and disposal of SBM currently stored at the W&B of Franklin County (W&B) 
facility.  Gredell Engineering will complete these services in general accordance with the CA/FO 
and the August 8, 2016 Offer to Compromise Pursuant to R. 408 and Stabilization Plan prepared 
by Mills, Mills, Fiely & Lucas on behalf of US Technology.  The proposed work will be completed 
by US Technology, as the contractor, and their subcontractors, while Gredell Engineering will 
fulfill the duties of the project manager and the engineering firm of record, in general accordance 
with the CA/FO. 

As a part of the resolution of the disposition of SBM stored at the W&B facility, approximately 
6,500 tons of recovered SBM impacted with cadmium, chromium and lead is currently stored in 
super sacks and drums and are proposed to be treated and stabilized on site with Portland cement 
and disposed at an MDNR approved Subtitle D landfill facility. 

This work plan addresses the process, equipment and procedures, quality assurance, health and 
safety, sampling and testing methods for treating and stabilizing the SBM by adding the 
appropriate amount of Portland cement and water for hydration to meet the 40 CFR Part 268 Land 
Disposal Restrictions (LDR) prior to disposal.  The treated SBM will be stored in stockpiles while 
the Portland cement is allowed to hydrate and stabilize the SBM contaminants of concern.  
Representative composite samples will be collected from each stockpile and submitted for 
analysis to PDC Laboratories, Inc. (PDC) in St. Louis, Missouri to confirm the success of on-site 
treatment.  Once test results are received that a stockpile meets the LDR and landfill's disposal 
criteria, that stockpile will be loaded on to dump trucks and transported to the approved facility for 
disposal.  



Spent Blast Media Treatment and Disposal Work Plan 
W&B of Franklin County (formerly Missouri Green Materials, LLC) 

7627 Zero Road, Berger, Missouri 
December 7, 2016 

 

2 

2.0 Background 

US Technology provided bead blast material to a customer to strip paint from airplanes, vehicles 
and equipment.  Such use can result in toxic levels of metals (e.g., cadmium and chromium) to 
accumulate in the SBM.  Beginning in or around 2000, US Technology shipped SBM to a company 
called Hydromex for recycling.  Instead of recycling the SBM, Hydromex buried SBM at its facility 
in Yazoo City, Mississippi, resulting in an investigation by the Mississippi Department of 
Environment Quality (MDEQ). 

In December 2013, the MDEQ notified the Missouri Department of Natural Resources (MDNR) 
that numerous shipments of SBM from the Hydromex facility had been shipped to Missouri Green 
Materials, LLC (MGM) facility in Berger, Missouri.  In addition, the MDNR learned that US 
Technology had shipped SBM from some of its other facilities to the MGM facility between at least 
October 24, 2013 and December 31, 2013. 

MDNR personnel inspected the MGM facility on December 13, 2013.  The inspection revealed 
that US Technology was storing large quantities of SBM in super sack containers and 55-gallon 
drums inside the MGM facility.  The EPA conducted sampling of the SBM at the MGM facility on 
June 3 through 6, 2014.  The results of this sampling confirmed that US Technology was storing 
hazardous waste at the MGM facility, as 77% of the samples analyzed failed the Toxicity 
Characteristic Leaching Test (TCLP) for cadmium and/or chromium. 

3.0 Site Description 

The W&B facility was previously a manufacturing facility located on approximately 21 acres of 
ground located in Section 34, T46N, R04W, west of the town of Berger, Franklin County, Missouri 
(Figure 1).  The physical site address is 7627 Zero Road, Berger, Missouri, 63014.  The northern 
side of the site is bordered by agricultural wooded properties and the Union Pacific Rail Road to 
the extreme north.  The eastern and western sides of the property are bordered by agricultural 
properties and a few residential homes.  The southern side is bordered by Zero Road (paved), 
Little Berger Creek and agricultural property, and access to the site is attained by the use of gravel 
driveways off of Zero Road. 

The site is located in the Ozark Plateau Physiographic Province.  The local topography is relatively 
flat with a gentle slope to the south towards Little Berger Creek.  Ground surface elevation is 
approximately 515 feet above mean sea level, and the facility is approximately 2,000 feet south 
of the Missouri River.  According to information obtained from the MDNR GeoSTRAT web-based 
program and private well drilling log information, alluvial soils attain an approximate thickness of 
90 feet and the uppermost bedrock consists of the Jefferson City Dolomite. 

The site facility (building) was constructed around 1970 for Zero Manufacturing, a manufacturer 
of industrial tanks (Figure 2).  In 1998, the building was occupied by Gencorp Automotive who 
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processed rubber compounds into automotive sealing products.  MGM leased and co-operated 
within the facility, thereafter.  The main facility is currently an 110,000 square feet industrial 
warehouse, which includes 12,000 square feet of lower-level and Mezzanine office space, and 
five truck loading docks.  Other site appurtenances include an inoperable two-cell wastewater 
lagoon; inoperable private water well, well house and water storage tower; attached utility building 
(i.e., previous compressor storage) and adjacent electrical substation; and a detached open-air 
outbuilding.  The entire floor of the building is constructed with six-inch reinforced concrete, and 
all loading docks and garage entryways and their immediately surrounding areas are also paved 
with concrete. 

4.0 Background Sampling and Field Screening 

Prior to the treatment and disposal process operations, representative surface soil samples will 
be collected around the facility to establish background soil concentrations of cadmium, chromium 
and lead.  The soil sampling locations are proposed as shown in Figure 2, and will be collected 
from the four sides of the facility and along the gravel driveways.  Soil samples will be collected 
from at grade to six-inches in depth.  The proposed soil sample locations may be field screened 
using an XRF (X-Ray Fluorescence) analyzer prior to sample collection per the MDNR Quality 
Assurance Project Plan and Addendum for Brownfields/Voluntary Cleanup Program Sites (QAPP) 
(Appendix 1).   

The soil samples will be collected, containerized, preserved and shipped in accordance with the 
QAPP and EPA protocol for soil samples to be tested for metals.  The samples will be analyzed 
via EPA Test Method 6010 for lead, cadmium, and chromium.  The results will be used to compare 
to concentrations of soil samples collected after the completion of the treatment and disposal 
process. 

Representative background surface samples will be collected within the building prior to the 
treatment and disposal process operations.  Samples (e.g., wipe or prepared filter analysis) will 
be collected from surfaces within the building, however, these surfaces may be analyzed using 
an XRF (X-Ray Fluorescence) analyzer to field screen for SBM residues.  US Technology 
proposes to sample and/or XRF analyze every 1,000 square feet of available floor space within 
the facility that is void of SBM storage.  US Technology proposes a maximum of 10 wipe or 
prepared filter samples collected from within the facility and analyzed via EPA Method 6010.  The 
results will be used to compare to concentrations of surface samples collected after the 
completion of the treatment and disposal process. 

5.0 Toxicity Characteristics and Universal Treatment Standards 

The EPA’s analytical results of the samples collected in June 2014 from the SBM indicate the 
TCLP values exceeded the LDR toxicity characteristic (TC) for cadmium and chromium at one 
milligram per liter (mg/L) and five mg/L, respectively.  These TC exceedances prevent the 
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disposal of the untreated SBM into a Subtitle D landfill, and therefore, the SBM must be treated 
and stabilized at or below the EPA’s universal treatment standards (UTSs) prior to disposal.  
Representative composite samples will be collected from each stockpile of processed SBM and 
submitted to PDC for analysis of cadmium, chromium and lead to confirm the success of treatment 
and stabilization.  Once analytical results confirm a stockpile meets the LDR UTSs, as provided 
in the table below, the results will be provided to the EPA and/or MDNR for approval of the 
stockpile’s disposal. 

Constituent 
Toxicity Characteristic  

as TCLP  
(mg/L) 

Universal Treatment Standard 
as TCLP  
(mg/L) 

Cadmium 1 0.11 
Chromium 5 0.60 

Lead 5 0.75 

6.0 Permitting 

Gredell Engineering will prepare, communicate and coordinate the necessary permitting or 
exemption requests with local, state and federal agencies, which may include, but are not limited 
to air pollution emissions; special waste disposal requests; and the Unified Land-Use Regulations 
of Franklin County Planning and Zoning.  It is the understanding of US Technology that the SBM 
stabilization process will not be subject to RCRA permitting requirements as a treatment, storage 
and disposal (TSD) facility, and therefore, a TSD permit will not be required.  

7.0 Mobilization and Equipment Staging 

US Technology will mobilize a team of personnel to prepare the site for processing activities.  
Activities will include establishing work areas, installation of the processing area, and temporary 
facilities.  Some of the currently placed SBM (Figure 3) will be temporarily relocated within the 
building for the installation of the processing area (Figure 4). 

Following approval of the required project plans and necessary permits, US Technology will begin 
assembling equipment, materials, and supplies that will be required for shipment to the site.  A 
progressive shipment scheme for items will be used, with equipment shipped as needed for the 
activities planned.  The intent of this scheme is to minimize the accumulation of unnecessary 
material and equipment at the site, thus eliminating congestion that may adversely slow the 
mobilization process. 

Equipment will include, but is not limited to, the following: 

• Forklift – propane, with barrel dumper 
• Cement truck – diesel 
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• Three 5-Horsepower screw conveyor augers, 6-inch diameter x 20 foot length  
• Receiver hopper 
• Cartridge dust collectors 
• Barrel unloader station with dust control 
• Super sack holder extension and loading station 
• Backhoe 
• Front-end loader 
• Timbers (12-inch x12-inch) for stockpile partitions 
• Concrete Jersey barriers or super blocks for stockpile outer/bunker walls 
• 500 gallon water tanker, 100 gallon water staging tank 
• 200 gallon cleaning water holding/recovery tank 
• 10 staging area daily lot signs 
• Dump trucks 
• Scale for weighing SBM and/or Portland cement 

8.0 Treatment and Stabilization Plan 

Treatment and stabilization of the 6,500 tons of the recovered SBM will be accomplished by 
adding Portland cement by volume ratio basis and blending it thoroughly with the SBM, then 
adding a water to cement ratio in order to sufficiently hydrate the cement and stabilize the SBM 
to meet the LDR criteria for cadmium, chromium and lead.  The sufficiency of the treatment will 
be verified through sample collection by Gredell Engineering and subsequent TCLP analysis by 
PDC.  The treated SBM will be stored in stockpiles up to 120 cubic yards in size within the secured 
W&B facility to allow the cement to chemically react with the SBM.  Samples will be collected from 
each stockpile per the plan below and submitted to PDC for analysis.  Once test results confirm 
that a stockpile meets the LDR criteria, and approval from the EPA and/or MDNR is granted, that 
stockpile will be loaded onto dump trucks inside the building and transported to the approved 
landfill for disposal. 

Treatment will be completed inside the existing building and performed in batches to ensure a 
thorough mixing of the Portland cement with the recovered SBM.  Each batch will consist of 
approximately 12,000 pounds of recovered SBM, 1,500 pounds of Portland cement, and 54 
gallons of water.  Treatability testing previously conducted by US Technology indicates that this 
ratio of cement/water to SBM will meet the LDR criteria, however, this ratio may be altered during 
the treatment process if actual field testing indicates differently.  According to Treval Powers, 
“Non-evaporable water content of hardened Portland cement paste”, Portland cement requires a 
minimum 26% of its weight in water to be fully hydrated.  Due to losses in the mixing process and 
the large amount of particulate to be wetted, and to insure complete hydration, US Technology 
will add 40% water/cement or approximately 96 gallons of water for each 2,000 pounds of cement 
(Table 1).  The batches will be mixed by way of a super sack-receiving hopper with dust control 
mechanisms, a dust-controlled barrel dumping station, closed-tube augers, cement mixing truck 
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with a nine-cubic yard capacity, and then placed into the timber-partitioned bunks within the 
stockpile area.  A drawing of the SBM process diagram is included as Figure 5.   

Prior to the batch mixing, US Technology will document the SBM identification numbers (ID #’s) 
located on each super sack and drum that will be added to each batch.  These ID #’s also include 
the weight of each super sack or drum, which will be recorded on the Batch Log (Appendix 2) to 
verify their dispositions and volume of Portland cement and water required for the batch.   

A forklift will be used to lift the super sacks and drums of SBM over the receiver hopper or into 
the drum tipper to add the SBM to the truck-mounted cement mixer.  Likewise, a forklift will be 
used to add the super sacks of Portland cement to the receiver hopper.  Once the appropriate 
volume of Portland cement is blended into the mixer, the required amount of water will be added 
to complete the batch.  The batch will blended in the cement mixer to the required consistency.  
Once a batch is completed, the actual quantities of Portland cement and water used will be 
recorded.  The cement mixing truck will be driven to the daily production stockpile area and each 
batch will be poured onto the lubricated (e.g., vegetable oil) concrete floor inside the bunk 
partitions for stabilization.  US Technology estimates the production of nine batches per day, 
whereas nine batches will equal one lot.   

Each lot will be given a unique number and visible numbered flags will be used to identify the 
respective batches, and will be recorded on the Daily Production Log (Appendix 3).  Each lot will 
remain segregated within the storage bunks from the other lots until disposal.  This will be 
achieved by building partitions between the lots to prevent migration of treated SBM from one lot 
to another.  Up to ten of these storage bunks will be created within the stockpile designated area 
inside the existing building.  The maximum stockpile size will be 120 cubic yards to simplify sample 
collection.   

It is noted the SBM stabilization process will not generate wastewater at the W&B facility, and 
therefore, wastewater discharges to the existing two-cell lagoon and site property will not occur.  
Additionally, water used for the stabilization process will be hauled to the site, as the on-site water 
well and distribution network is inoperable. 

9.0 Treated SBM Verification Sampling 

Each stockpile will be allowed to cure for a minimum of 48 hours before samples are collected to 
allow the Portland cement time to hydrate.  A representative, composite sample will be composed 
of five sub-samples collected randomly from the stockpile.  The stockpile will divided into a 24 
square yard grid pattern.  A sub-sample will be randomly collected in each grid.  The sub-samples 
will be placed in a pre-cleaned, stainless steel mixing bowl and thoroughly mixed using a pre-
cleaned, stainless steel scoop until well homogenized.  A duplicate sample will be collected from 
every group of ten composite samples.  US Technology estimates that 110 samples of treated 
SBM will be collected during the stabilization process, which includes a 20 percent retesting rate 
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due to analytical exceedances and one duplicate sample for every ten samples collected.  Split-
sampling of treated SBM by the EPA and/or MDNR will be coordinated with US Technology and 
Gredell Engineering upon their request.  

The treated SBM samples will be collected under the direction and observation of Gredell 
Engineering, documented on the TCLP Results Log (Appendix 4), and submitted to PDC for the 
TCLP analysis of cadmium, chromium and lead per EPA Test Method 1311.  Samples will be 
shipped overnight under a complete chain of custody form with a requested turn-around-time of 
5 working days. 

10.0 Disposal Plan 

Once analytical results have been received, indicating that a stockpile has met the LDR criteria, 
that stockpile will be loaded into dump trucks using a front-end loader from inside the building, 
covered with the truck tarp per United States Department of Transportation (US DOT) and 
Missouri Department of Transportation (MoDOT) requirements, and transported to the selected 
Subtitle D facility approved by the EPA and/or MDNR.  Each truckload of treated SBM will be 
logged on the example Bill of Lading/Shipping Manifest (Appendix 5) before leaving the project 
site.  A copy of the Batch Log, Daily Production Log, TCLP Results Log, Bill of Lading, and landfill 
receipt will be retained for incorporation into the final report. 

11.0 Meetings and Monthly Reporting 

During processing, Gredell Engineering, US Technology and the processing staff will hold bi-
weekly (twice per week) meetings at the facility to discuss sampling and quality control 
observation activities; evaluate the treatment process; verification sampling methods and results; 
health and safety; SBM inventory (treated, untreated, and disposed); analytical results; and the 
review of generated shipping documents, and landfill disposal receipts.   

At the beginning of each month, a summary report will be provided to the EPA and/or MDNR 
outlining the previous month’s activity.  The report will include the monthly and cumulative amount 
of treated SBM and the monthly and cumulative amount of treated SBM disposed, along with the 
TCLP analytical results.  Landfill disposal receipts will be provided to the EPA’s and/or MDNR’s 
upon request. 

12.0 Work Plan Timeline 

The described work plan is projected to treat/stabilize 60 tons per day of recovered SBM.  US 
Technology estimates 1,100 batches of treated SBM will be processed at a target processing rate 
of nine batches per day.  With 6,500 tons of recovered SBM to treat, this yields approximately 22 
weeks (109 operational days) of continual processing, at a minimum (Table 1). 



Spent Blast Media Treatment and Disposal Work Plan 
W&B of Franklin County (formerly Missouri Green Materials, LLC) 

7627 Zero Road, Berger, Missouri 
December 7, 2016 

 

8 

An initial eight weeks for mobilization, project site preparation and processing equipment setup 
will be required, and a one-week ramp-up schedule will be required.  The first stockpile of treated 
SBM will be hauled to the landfill approximately 12 weeks after official approval of this work plan.  
The last truckload of treated SBM will be hauled to the landfill approximately one week after 
processing is complete.  Once completed, two weeks will be required to remove equipment and 
decontaminate the site.  The total estimated time to complete the treatment and disposal process 
is 33 weeks. 

Although the mixing process will occur inside the facility, weather will still play a key role in this 
plan.  Heavy rain will prevent US Technology from hauling treated SBM to the landfill for disposal, 
and cold weather conditions will inhibit hydration and set up of materials.  It is noted that Portland 
cement will not react below 40 degrees Fahrenheit, and therefore, the treatment process activities 
will halt at or below this temperature, as the facility is not heated.  For this reason, US Technology 
proposes a processing startup date of April 2017.  

13.0 Quality Assurance – Process Control 

Utilization of a standardized batch process promotes the consistency for the SBM metals 
stabilization.  The volume of SBM to the Portland cement/water mixture is projected to be 
incorporated similarly in each batch.  A Batch Log (Appendix 2) will be utilized to record the 
mixture ratio (i.e., six SBM super sacks to one Portland cement super sack).  The super sacks 
will be staged and recorded prior to introduction into the receiver hopper.  Batch logs will be coded 
with the date and sequential batch number (e.g., as 4-17-17-3), where ‘4-17-17’ is the date and 
‘3’ is the batch number.  These accumulate to the 4-17-17 lot, which will be associated to the 
representative sample and TCLP analytical result.  The compiled log will list the disposition of the 
daily lots, and other relevant information such as weather issues. 

The Gredell Engineering Project Manager or designee is responsible for ensuring that samples 
are collected, preserved, and recorded properly.  The work plan activities will be performed in 
general accordance with the QAPP (Appendix 1).  The laboratory quality assurance manager is 
responsible for laboratory procedures, calculations and all lab-related quality control activities in 
accordance with the PDC Quality Assurance Plan, which is provided as an attachment in the 
QAPP.   

14.0 Health and Safety 

A site-specific Health and Safety Plan (HASP) has been developed that addresses applicable 
safety precautions associated with this project.  The safety precautions detailed in the site-specific 
HASP will be followed during site activities.  

A written daily tailgate safety meeting form and daily safety record will be implemented and 
maintained by the on-site US Technology representative or their designee to record and 
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document  persons working at and visiting the site during the processing work period.  The 
processing and work loading areas will be clearly identified at the site and segregated from the 
rest of the building during the treatment and disposal activities.  Access inside the building will be 
limited to processing workers, truck drivers and related observers and visitors needing to 
document relevant activities associated with the work. 

Management of the treated SBM and subsequently sample collection will be supervised by the 
Gredell Engineering CA/FO Project Manager or designee, whereas the machinery, processing 
and equipment worker training will be supervised by US Technology or their subcontractors.  The 
SBM is reported to be impacted with lead, cadmium, and chromium and these metals will be the 
primary contaminants of concern for worker exposure.  Biological concerns associated with 
insects, and rodent and bird droppings, will also be evaluated. 

The proposed treatment and disposal process will be completed by experienced US Technology 
employees or their subcontractors, and they will be made aware of the hazards of exposure to 
these metals and other safety concerns during their review and signature of the HASP.  The 
process treatment and loading workers will be exposed to dust during the treatment process.  
However, the process will include a water system which can supply water to spray dampen the 
materials for dust control, if required.  Dust control inside the building will also be controlled by 
commercial dust collection cartridge filters.  It is presumed that there will be a need for respiratory 
protection for SBM impacted dust; however, ambient air monitoring will not be conducted.  
Process workers will also be supplied with 3-micron dust masks and positive air purifying 
respirators (PAPR) and air-supplied high-efficiency particulate air (HEPA) filter helmets.  Dust 
recovered will be returned to the treatment process.   

Workers and observers within the facility will be encouraged to don Level C PPE during the SBM 
processing and loading activities.  Process PPE may consist of work clothes, protective coveralls 
(e.g, Tyvek suit), respirators, dust masks, gloves, safety glasses, steel toed work boots, boot 
covers and a hard hat.  Highly visible colored safety vest should be worn by those on site during 
processing and disposal activities.   

Other site safety and health hazards to workers and observers are the physical hazards 
associated with the processing site.  Workers and observers should be wary of slip, trip and fall 
hazards on the site work area.  Additionally, the equipment (excavator, loader, trucks, etc.) should 
have audible backup warning devices and fire extinguishers.  Workers and observers on site will 
be verbally advised and warned to stay clear of operating equipment performing processing and 
loading activities.   

During the processing activities, US Technology and their subcontractors will be encouraged to 
evaluate oxygen-deficient atmospheres that may be at levels that pose a health threat to on-site 
workers and observers.  Exact monitoring locations and time periods will be determined in the 
field, based on the judgment of US Technology and/or their subcontractors.  Real-time air 
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monitoring for carbon monoxide, as a result of the processing equipment and dump trucks, may 
be met by installing carbon monoxide detectors in the SBM processing, stockpile and loading 
areas.   
 
Processing work in the summer months may create heat stress conditions for the process workers 
inside the facility.  The use of respiratory protective equipment and protective (non-breathable) 
clothing, boots, and gloves can greatly increase the potential for heat stress.  Site workers will 
regularly monitor the condition of the work force for signs of heat stress.  Heat stress monitoring 
and modified work-rest schedules will be as required. 

In order to provide safe and efficient work conditions, work areas should be kept clean and free 
of debris.  Potable water will be used for first aid, drinking, and personal hygiene purposes.  
Portable toilets will be provided on site, a minimum of one toilet for each 15 employees, and will 
be maintained on a weekly basis. 

Designated areas will be established on site for worker breaks and smoking.  No smoking, eating 
or gum chewing will be allowed in the processing, stockpile and loading areas.  Exclusion, 
contamination reduction and support zones will be established on site in accordance with the 
HASP. 

15.0 Site Restoration, Post-Processing Sampling and Field Screening 

Site restoration and cleanup activities will be conducted to verify that regulated quantities or 
residues of SBM do not remain at the facility after the completion of the processing and disposal 
activities.  This will require the removal of SBM, debris or other impacted media and/or material 
as necessary to demonstrate that the regulated quantities of SBM have been removed from the 
affected parts of the facility. 

Representative surface samples will be collected within the building after the treatment and 
disposal process operations.  Samples (e.g., wipe or prepared filter analysis) will be collected 
from surfaces within the building, however, these surfaces may be analyzed using an XRF (X-
Ray Fluorescence) analyzer to field screen for SBM residues.  US Technology proposes to 
sample and/or XRF analyze every 1,000 square feet of floor space within the facility that was 
impacted by the SBM storage and processing activities.  US Technology proposes a maximum of 
50 wipe or prepared filter samples collected from within the facility and analyzed via EPA Method 
6010.  The surface sample results will be used to compare to concentrations of cadmium 
chromium and lead found in background surface samples collected prior to the start of SBM 
treatment and disposal process. 

Post-processing soil samples will be collected from outside the facility in the areas of previous 
background sample locations and in the areas of the treated SBM transport (i.e., gravel 
driveways) on the facility property.  The soil sample results will be used to compare to 
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concentrations of cadmium, chromium and lead in background soil samples collected prior to the 
of the treatment and disposal process.   

Should analytical results indicate an impact has occurred due to the processing and disposal 
activities, a separate remediation work plan to address the impacted areas will be provided to 
EPA and/or MDNR under separate cover, upon their request.  

16.0 Demobilization 

Upon confirmation that cleanup criteria have been achieved and completion of decontamination 
activities, the processing equipment installed by US Technology will be dismantled and removed 
from the site.  The processing debris, including empty drums and super sacks generated by US 
Technology, will be removed from the site for proper disposal or recycling.   

17.0 Final Report 

A final report will be prepared and submitted to the EPA and/or MDNR following completion of the 
processing, site restoration and demobilization activities in general accordance with the CA/FO.  
The report will include a written narrative; necessary tables, figures and photographs; copies of 
SBM sample analytical results; background and post-process sample analytical results; shipping 
documents for the treated SBM; logs and measurements for the treatment of the SBM indicating 
the weights and volumes of SBM, Portland cement and water used during treatment; and other 
documentation generated as a result of the implementation of the approved work plan. 



TABLES



Spent Blast Media Treatment and Disposal Work Plan
at

W&B of Franklin County
(formerly Missouri Green Materials, LLC) 

7627 Zero Road, Berger, Missouri

Table 1 - SBM Treatment and Process Calcuations

KNOWNS
1 gallon water 62.4 pounds per cubic feet (lbs/cf)
1 gallon water 8.34 lbs
1 cubic yard (cy) 27 cf
1 ton 2000 lbs
SBM on site 6,500 tons 13,000,000 lbs
1 treated batch 9 cy (20'x30'x1' bunk dimension)
Max. stockpile size 120 cy Collect one composite TCLP sample per stockpile
1 cf sack Portland cement 94 lbs/cf
US TechPolyplus Media 58 lbs/cf Ranges 58-60 lbs/cf pre-SBM

PROCESS 1.0 gallon of water per 28 lbs of Portland
53.6 gallons of water per 1,500 lbs of Portland

446.6 pounds of water per batch

ONE BATCH 12,000 lbs SBM 206.90 cf 7.66 cy
1,500 lbs Portland 15.96 cf 0.59 cy
446.6 lbs water 7.16 cf 0.27 cy

TOTALS 13,947 lbs/batch 230.01 cf 8.52 cy
or 6.97 tons/batch 9 cy Round to 9 cy

1083.3 batches required based on 12,000 lbs of SBM/batch
use 1100 batches

TCLP SAMPLES 13.3 batches per stockpile using 9 cy per batch
9750 cy using 9 cy per batch
81.3 samples required using 9 cy per batch
97.5 samples if using a 20% retesting rate due to analytical exceedances
9.8 duplicate samples at 1 duplicate sample per every 10 samples collected

107.3 estimated Total of SBM Samples

TREATED SBM PER DAY
Estimate/day 60 tons of treatmed SBM

8.6 batches per day
108.3 days to process 6,500 tons @ 60 tons/day
21.7 weeks to process 6,500 tons @ 5 days/week

8 weeks for startup
1 week for hauling/disposl of last load of treated SBM
2 weeks for teardown

32.7 weeks estimated time to complete processing & teardown

Prepared by: GREDELL Engineering Resources, Inc. December 2016
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 MISSOURI DEPARTMENT OF NATURAL RESOURCES 
 AIR AND LAND PROTECTION DIVISION 
 HAZARDOUS WASTE PROGRAM 

BROWNFIELDS/VOLUNTARY CLEANUP PROGRAM (BVCP) 
SITE-SPECIFIC QUALITY ASSURANCE PROJECT PLAN ADDENDUM (SSQA) 

 
 
I. SITE NAME AND LOCATION: 
 
SITE NAME: W&B of Franklin County (formerly Missouri Green Materials, LLC) – Spent Blast Media Treatment and    

Removal Work Plan  
 
ADDRESS OR OTHER LOCATION IDENTIFIER: 7627 Zero Road 
 
CITY: Berger    COUNTY: Franklin 

 
STATE: Missouri  

 
ZIP: 63014  

 
II.  PROJECT MANAGEMENT INFORMATION: 
CONTRACTOR: GREDELL Engineering Resources, Inc. on 
behalf of US Technology Corporation 

CONTRACTOR E-MAIL: rickr@ger-inc.biz, 
travisd@ger-inc.biz  

ADDRESS: 1505 East High Street, Jefferson City, Missouri 65101 
PHONE: (573) 659-9078 FAX: (573) 659-9079 
 
DISTRIBUTION LIST (Check as appropriate): 
 U.S. EPA Region 7, AWMD/WEMM Project Manager: Elizabeth Koesterer, Environmental Engineer 
 MDNR Hazardous Waste Program, Compliance and Enforcement Project Manager: Anthony Pierce, Environmental 
Specialist  
 Consultant/Contractor Director: Raymond Williams, US Technology Corporation, Canton, Ohio 
 Consultant/Contractor Project Manager: Rick Roberts, P.E., GREDELL Engineering Resources, Inc. 
 Consultant/Contractor Project Field Superintendent: Travis Doll, R.G., R.E.H.S., GREDELL Engineering Resources, Inc. 
 Consultant/Contractor Laboratory Personnel: Mark Schrader, PDC Laboratories, Inc. 
 Technicians (Specify all): Katherine Brookshire, E.I., and Andrew Rackers, P.E. of GREDELL Engineering Resources, Inc. 
 Other (Specify): 
 
 
PROJECT TYPE (Check as appropriate):   
 Site Investigation/Characterization    Remedial Action    Risk Management    Other (specify): Treatment and 
Disposal of Spent Blast Media – Considered Accumulated Hazardous Waste 
 
 
PROJECT DESCRIPTION: (Note: This SSQA supplements the Generic QAPP for Brownfields/Voluntary Cleanup Program Sites, and 
includes documentation only for the specific site as indicated above.) 
 
US Technology Corporation (US Technology) has retained GREDELL Engineering Resources, Inc. (Gredell Engineering) to 
develop a work plan and other required documents for the stabilization, analytical testing and disposal of spent blast media (SBM). 
This work plan addresses activities to be performed at the W&B of Franklin County (formerly Missouri Green Materials, LLC 
(MGM)) site property located at 7627 Zero Road, Berger, in Franklin County, Missouri. 
 
The purpose of the work plan is to attain compliance by preparing the environmental plans and conducting professional 
environmental services required by the Environmental Protection Agency’s (EPA) Region 7 Consent Agreement and Final Order 
(CA/FO) dated September 21, 2016, Docket No.: RCRA-07-2016-0032.  These professional services include ongoing and routine 
sampling; analysis and documentation during the SBM processing; and final reporting of the stabilization and disposal of SBM 
currently stored at the W&B of Franklin County (W&B) facility.  Gredell Engineering will complete these services in general 
accordance with the CA/FO and the August 8, 2016 Offer to Compromise Pursuant to R. 408 and Stabilization Plan prepared by 
Mills, Mills, Fiely & Lucas on behalf of US Technology.  The proposed work will be completed by US Technology, as the contractor, 
and their subcontractors, while Gredell Engineering will fulfill the duties of the project manager and the engineering firm of record, 
in general accordance with the CA/FO. 
 
As a part of the resolution of the disposition of SBM stored at the W&B facility, approximately 6,500 tons of recovered SBM 
impacted with cadmium, chromium and lead is currently stored in super sacks and drums and are proposed to be treated and 
stabilized on site with Portland cement and disposed at an MDNR approved Subtitle D landfill facility. 
 
The work plan addresses the process, equipment and procedures, quality assurance, health and safety, sampling and testing 

mailto:rickr@ger-inc.biz
mailto:travisd@ger-inc.biz
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methods for treating and stabilizing the SBM by adding the appropriate amount of Portland cement and water for hydration to meet 
the 40 CFR Part 268 Land Disposal Restrictions (LDR) prior to disposal.  The treated SBM will be stored in stockpiles while the 
Portland cement is allowed to hydrate and stabilize the SBM contaminants of concern.  Representative composite samples will be 
collected from each stockpile and submitted for analysis to PDC Laboratories, Inc. (PDC) in St. Louis, Missouri to confirm the 
success of on-site treatment.  Once test results are received that a stockpile meets the LDR and landfill's disposal criteria, that 
stockpile will be loaded on to dump trucks and transported to the approved facility for disposal. 
 
 
DATA QUALITY OBJECTIVES AND CRITERIA: 
Detection Limits:  According to Generic Site Assessment QAPP   Identified in attached PDC QA Plan 
Accuracy:   According to Generic Site Assessment QAPP   Identified in attached PDC QA Plan 
Representativeness:  According to Generic Site Assessment QAPP   Identified in attached PDC QA Plan 
Comparability:   According to Generic Site Assessment QAPP   Identified in attached PDC QA Plan 
Completeness:   According to Generic Site Assessment QAPP   Identified in attached PDC QA Plan 
 
 
SPECIAL TRAINING/CERTIFICATION REQUIREMENTS: 
 OSHA 40-hour (HAZWOPER) Recommended             Geoprobe Operator               Drill Rig Operator          
 Mobile GC Field Analyst       In-Field XRF Operator  Other (specify): 

 
DOCUMENTATION AND RECORDS (Check appropriate boxes): 
   Field Analytical Sheets     Log Book      Photos 
   Site Maps/Figures      Chain-of-Custody     Property Ownership Records 
   Environmental Records Report    Utility Clearance Forms    Health and Safety Plan 
 
Other Documentation (Specify): Spent Blast Media Treatment and Disposal Work Plan 
 
 
SAMPLING PROCESS DESIGN: 
 
A.  General Sampling Approach (Check appropriate boxes): 
 
   Judgmental Sampling    Transect Sampling    Search Sampling    Systematic Grid 
   Random Sampling    Stratified Random Sampling    Systematic Random Sampling 
 
B.  Screening/Definitive Sampling (Check appropriate boxes): 
 
  Screening without Definitive Confirmation 
  Screening With Definitive Confirmation     
 NOTE:  Minimum Confirmation Rate of _10__   % for All Field Analytical Screening Samples Collected 
  Definitive Sampling 
 
SAMPLING METHODS (Specify all to be utilized): 
 
Matrix: Soil, Treated Spent Blast Media, and Dust Methods: EPA Method 1311 TCLP and 6010   
SOPs/Guidance: Per Work Plan and EPA Guidance  
Sampling Equipment Proposed:  XRF Analyzer Field Screening Soil and Dust Samples; Ghost Wipe or Prepared Filters 
Sampling of Dust; Stainless Steel Scoop and Mixing Bowl for Treated Spent Blast Media Samples and Background Soil Samples 
 
 
SAMPLE HANDLING AND CUSTODY (Check appropriate box): 
 
   In accordance with Generic QAPP and SOPs              Other (specify): 
 
ANALYTICAL METHODS (Check appropriate box): 
 
   Identified in Work Plan      Identified Below (Describe): 
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QUALITY CONTROL (Check appropriate box):              
 
 Not Applicable   In accordance with Generic QAPP    Specific requirements (state): Per work 
plan. 
 
Describe Field QC Samples to be collected:  One duplicate sample will be collected for every one in ten Spent Blast Media, Soil 
and Ghost Wipe samples. 
 
INSTRUMENT/EQUIPMENT TESTING, INSPECTION, CALIBRATION/FREQUENCY AND MAINTENANCE  
(Check appropriate box): 
 
  Not Applicable    In accordance with Generic QAPP   Specific requirements (state): Per the 
attached XRF Standard Operating Procedures. 
 
Describe instrument/equipment, etc. proposed for use in this project subject to the above requirements:  An XRF certified, 
trained and/or experienced technician may be subcontracted to perform field screening of soil and dust samples via an XRF 
analyzer. 
 
INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES (Check appropriate box): 
 
  Not Applicable    In accordance with Generic QAPP  Specific requirements (state): 
 
NON-DIRECT MEASUREMENTS (Check appropriate box): 
 
  Not Applicable    In accordance with Generic QAPP  Specific requirements (state):  
 
DATA MANAGEMENT (Check appropriate box): 
 
  In accordance with Generic QAPP    Specific requirements (state):     
 
ASSESSMENT AND RESPONSE ACTIONS (Check appropriate box): 
 
  In accordance with Generic QAPP    Specific requirements (state): Assessment and response actions will 
be managed by the contractor project manager and project field superintendent.  PDC Laboratories, Inc. will manage laboratory 
quality assurance in accordance with their attached Quality Assurance Plan. 
 
REPORTS TO MANAGEMENT (Check appropriate box): 
 
  In accordance with Generic QAPP    Specific requirements (state): Data from PDC Laboratories, Inc. will be 
submitted directly to the US Technology Corporation program director and the GREDELL Engineering Resources, Inc. field project 
superintendent.  Data will be provided to the EPA Region 7 and/or MDNR Hazardous Waste Program, upon request, and with the 
final report submittal. 
 
DATA VALIDATION AND USABILITY (Check appropriate box): 
 
 Data review and verification will be performed by the contractor or delegate in accordance with Generic QAPP, with 

data validation conducted according to USEPA guidance and Generic QAPP 
 
  Data review, validation and verification will be performed as follows, with data validation conducted according to 
alternate methods (describe): Data review, validation and verification will be performed in accordance with the work plan and 
PDC Laboratories, Inc. Quality Assurance Plan. 
 
Field analysis utilized?  Yes    X      No            (If yes, memorandum, field analytical sheets, etc. from field analyst should 
be reviewed by the contractor after completion of field analysis).  
 
 
RECONCILIATION WITH USER REQUIREMENTS (Check appropriate box): 
 
  In accordance with Generic QAPP    Specific requirements (state): Per work plan. 
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APPROVALS: 
 
U.S. EPA Region 7, AWMD/WEMM Project Manager       
 
Name: Elizabeth Koesterer, Environmental Engineer 
                                                                                               
Signature: ______________________________________ 
 
Date:___________________________________________ 
 
 
MDNR Hazardous Waste Program, Compliance and Enforcement Project Manager 
 
Name: Anthony Pierce, Environmental Specialist 
                                                                                               
Signature: ______________________________________ 
 
Date:___________________________________________ 
     
                                                                                                                                                                                
Contractor Director – US Technology Corporation 
 
Name: Raymond Williams, President 
                                                                                               
Signature: ______________________________________ 
 
Date:___________________________________________ 
 
                                                                                                                                                                             
Contractor Project Manager – GREDELL Engineering Resources, Inc.    
 
Name: Rick Roberts, P.E, Senior Civil Engineer 
                                                                                               
Signature: ______________________________________ 
 
Date:___________________________________________ 
 
                                                                                                                                                                                
Contractor Field Superintendent – GREDELL Engineering Resources, Inc. 
   
Name: Travis Doll, R.G., R.E.H.S., Environmental Geologist 
                                                                                               
Signature: ______________________________________ 
 
Date:___________________________________________ 
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Example Standard Operating Procedure 
For Measurement of Metals with the Niton XRF 

 
This example standard operating procedure (SOP) is prepared for sampling and analyzing metals 
in construction materials and soils using the Niton x-ray fluorescent spectrometer (XRF). This 
SOP is generalized to the work required in response to the site investigation and materials 
removal and disposal activities. It should be noted that following the procedures in the SOP will 
produce quantitative sampling data. Use Daily XRF Sample Log or Log Book to record every XRF 
measurement. Use pen at all times. Any errors are to be marked out with one line and initialed. 
 
Equipment and Materials needed: 
 

• XRF Spectrometer • Blank sample (clean sand) provided by Niton 

• Spare batteries for XRF and charger • Daily XRF Sample Log(s) or Log Book 

• Cotton swabs • Field Data Sheet(s) 

• Ziploc bags • Checklists from this SOP 

• XRF cups • Laboratory chain-of-custody 

• Stainless steel bowls • Laptop (optional) or calculator 

• Reference samples provided by Niton • Pens 

• Trowel and/or trier • Markers 
 
A. XRF PREPARATION PROCEDURE 
 
At the beginning of each day or each sampling activity, the following steps need to be completed 
to document calibration, accuracy and precision. Table 1 provides a beginning of the day 
checklist. Use Daily XRF Sample Log or Log Book (attached) to record every XRF 
measurement. 
 
A1 Use cotton swab to clean the XRF analysis window of any dust accumulated since last 
 use. 
 
A2 Turn on XRF and allow to warm up for 15 minutes. 
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Table 1 – Beginning of Day Checklist 
Date:_________________  Time:__________________ 
           Activity (see description below for detail)                          Complete? Status 

Clean XRF window   
Allow XRF to warm up for 15 minutes   
Check instrument’s date and time   
Perform internal calibration check   
Analyze instrument blank   
Analyze CVC sample – NIST Low 2709 [calculate %D (< 20%) 
using the measurement and the marked concentration]   

Analyze CVC sample – NIST Med 2711 [calculate %D (< 20%) 
using the measurement and the marked concentration]   

Analyze CVC sample – NIST High 2710 [calculate %D (< 20%) 
using the measurement and the marked concentration]   
 
A3 Check the instrument date and time. If incorrect, consult manual to set correct date and 

time. NOTE: do not run instrument if date and time are incorrect. 
 

A4 Perform instrument self calibration: 
 

A4a. Go to the Setup Menu and select Mode – note the NITON XRF will start up in the 
mode it was turned off in. The user should make a habit of selecting the mode 
each morning to ensure data quality. The Niton XRF will provide the choices of 
“Test Soil, Bulk Samples”, “Thin Sample”, or “Paint”. 

 
A4b. Select “Test Soil, Bulk Samples” by moving arrows and pressing “Clear/Enter”. 

Note to the user: the instrument must be calibrated and tested for accuracy and 
precision each morning in the soil testing mode. 

 
A4c. Instrument will return to Main Menu. 

 
A4d. Select Calibrate and Test by moving arrows, if necessary, and pressing 

“Clear/Enter”. 
 
A4e. Self-calibration will take approximately 1 to 2 minutes and instrument will beep 

upon completion and display “Ready to Test”. 
 
A5 Record status of instrument self calibration: 
 

A5a. If instrument is calibrated proceed. 
 

A5b. If instrument failed the self calibration, push the Reset button on the bottom of the 
instrument and recalibrate (see step A.3). If the instrument does not calibrate 
successfully in three attempts, call NITON service 401-294-1234. 

 
A6 Analyze a blank. A blank is clean silica sand (99.5%). Record instrument reading on the 

Daily XRF Sample Log or Log Book. If instrument detects lead, reclean the XRF analysis 
window with a cotton swab. Reanalyze blank and record instrument reading. 

 
A7 Analyze the three CVC samples – NIST reference samples Low 2709, Med 2711, and 

High 2710. Record all measurements on the Daily XRF Sample Log or LogBook. 
Calculate the percent difference (%D) of each measured sample using the following 
equation or the provided Excel Spreadsheet. 
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%D = |(CVCm - CVCs)| x 100 
CVCs 

%D = percent difference 
CVCm = Measured concentration of the CVC sample 
CVCs = Marked standard concentration of the CVC sample – see Table 2 for the  
  standard concentration 
 

Table 2 - CVC Standard Concentrations 
Standard Lead Concentration (CVCs) 

NIST Low 2709 18.9 
NIST Med 2711 1162 
NIST High 2710 5532 

 
If any of the %Ds is greater than 20%, reanalyze the affected sample. If after reanalysis, 
the %D is still greater than 20%, return to Step A4, recalibrate the instrument, and repeat 
the procedure until the %D are within the accuracy range. If the instrument does not 
demonstrate accuracy %D<20% after two attempts of recalibration, call NITON service 
401-294-1234. 

 
If the %D is less than 20%, continue. 

 
A8 If all calibration and checks are complete and within guidance, the instrument is ready for 

the daily analysis. 
 
B. PRE-SAMPLE COLLECTION FOR CHARACTERIZATION 
 
B1 Property Description 
 

A Daily XRF Sample Log and Site Sketch Map should be prepared for the property 
sampled. The sampling team will fill out the top of the form, request authorizing signature 
(note this signature is not required but note “verbal” on the signature line if not obtained), 
and mark the site sketch map prior to sampling. 
 

C. CHARACTERIZATION SAMPLING 
 
C1 Sample Nomenclature 
 

Each sample will be given a unique sample identification number.  Samples will be 
identified by sequential number. Laboratory confirmation samples will have a “C” 
following the entire series. 

 
C2 Sampling Locations  

 
C2a. Quadrant Samples: One composite sample will be collected and analyzed 

separately by the XRF. One sample will be collected from one quadrant. 
 

Each sample is composed of nine sub samples. Prior to sample collection, the 
nine sub sample locations must be identified and marked on the property’s Site 
Sketch Map. Record the sample name on the table portion of the Daily Sample 
Log. Be sure these nine locations are evenly spaced or spread in the quadrant or 
sampling zone they are representing. Do not collect a sub sample for a quadrant 
sample in an isolated area such as a driveway, which will be sampled separately 
as a potential hotspot (see C2b). 
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Guidelines when selecting the aliquot sampling sites for samples include the 
following: 

 
 Sites will be selected at locations no closer than 5 feet from existing 

structures to avoid the potential influence of lead-based paint in the drip zone 
(the drip zone will be sampled separately). 

 
See Step C7a for special instructions for splitting of every tenth yard sample (1 in 
10). 

 
C2b Other Samples: If necessary, a composite sample will be collected and analyzed 

by the XRF at each of the following locations: 
 

 Concrete Floors or Floor 
 Miscellaneous Non-metal Surfaces  
 

Location and reason for sample collection will also be noted on the Daily Sample Log. 
 
C3 Sample Collection 
 

At each sub sample soil location, an aliquot of soil will be collected. If an organic layer is 
present above the soil, the duff, litter, grass, and roots will be removed.  A small area will 
be excavated with a clean trowel or trier down to 1 inch into the topsoil. 

 
C4 Sample Preparation 

C4a Soil shall be composited from all aliquot locations in a plastic Ziploc-type bag and 
homogenized. 

 
C4b Mark sample name on bag with permanent marker. 

 
C5 XRF Analysis 
 

C5a Result of the XRF analyses will be recorded on the Daily Sample Log. Three 
readings will be recorded for each sample and the average calculated and 
recorded. 

 
C5b Shape the bag of soil to form a continuous uniform layer at least 0.5 inch thick. 

Do not hold the bag in your hand during testing. Do not place bag directly on a 
metal object during testing. Suggestion: Place a board between the bag and the 
tailgate of a truck if analysis is conducted in the field. 

 
C5c Place the test guard on the bag. 

 
C5d With the XRF set to Test Soil, Bulk Samples, hold the XRF with one hand. 

 
C5e Analyze the sample 3 times in accordance with the XRF manual and record on 

Daily Sample Log.  Calculate the average reading and record on Daily Sample 
Log. 

 
C6 Special Samples 
 

Every tenth sample (1 in 10) will be shipped to the analytical laboratory for confirmation 
analysis of by EPA Method 6010.  Mark sample name on the sample container and 
record sample on the laboratory chain-of-custody. 

 
D. END OF EACH DAY 



SOP for Measurement with NITON XRF 
 

 5 of 7 

 
Table 5 provides a checklist for the end of the day’s activities. 

 
D1 Analyze the three CVC samples – NIST reference samples Low 2709, Med 2711, 

and High 2710. Record all measurements on the Daily Sample Log or Log Book. 
Calculate the percent difference (%D) of each measured sample using the 
following equation: 

 
%D = |(CVCm - CVCs)| x 100 

CVCs 

where: 
 

%D = percent difference 
CVCm = Measured concentration of the SVC Sample 
CVCs= Marked standard concentration of the CVC sample see Table 2 

     for the standard concentration 
 

If any of the %Ds are greater than 20%, reanalyze the affected sample. If after 
reanalysis, the %D is still greater than 20%, return to Step A4, recalibrate the 
instrument, and repeat the procedure until the %Ds are within the accuracy 
range. If the instrument does not demonstrate accuracy (%D < 20%) after two 
attempts of recalibration, call NITON Service – 401-294-1234. 

 
If the %D is less than 20%, continue. 
 

D4 Clean window with cotton swab. 
 

D5 Download the day’s results to the computer. See XRF’s user’s manual. 
 

Attached Forms: Beginning of Day Checklist 
End of Day Checklist 
Daily XRF Sample Log 
Site Sketch Map 
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Beginning of Day Checklist 
 
Date_____________ Time_______________ 
Activity (see description below for details) Complete? Status 

Clean XRF window   
Allow XRF to warm up for 15 minutes   
Check instrument’s date and time   
Perform internal calibration check   
Analyze CVC sample – NIST Low 2709 
[calculate %D (< 20%) using the measurement 
and the marked concentration] 

  

Analyze CVC sample – NIST Med 2711 
[calculate %D (< 20%) using the measurement 
and the marked concentration] 

  

Analyze CVC sample – NIST High 2710 
[calculate %D (< 20%) using the measurement 
and the marked concentration] 

  

Clean XRF window   
Download data to computer and turn off XRF   
 
 

End of Day Checklist 
 

Date_______________ Time_____________ 
Activity (see description below for details) Complete? Status 

Analyze CVC sample – NIST Low 2709 
[calculate %D (< 20%) using the measurement 
and the marked concentration] 

  

Analyze CVC sample – NIST Med 2711 
[calculate %D (< 20%) using the measurement 
and the marked concentration] 

  

Analyze CVC sample – NIST High 2710 
[calculate %D (< 20%) using the measurement 
and the marked concentration] 

  

Clean XRF window   
Download data to computer and turn off XRF   
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APPENDIX 2 

Batch Log



Spent Blast Media Treatment and Disposal Work Plan
at

W&B of Franklin County
(formerly Missouri Green Materials, LLC) 

7627 Zero Road, Berger, Missouri

Batch Log

Date:

Batch Number:

Net Weight Net Weight
Package Package ID (pounds) (tons)

Packaging: SS = Super Sack, D = Drum, C = Portland Cement, W = Water
Batch = 1 Blend, Lot = All Batches During One Day of Processing

Comments

Total Net Weight

Prepared by: GREDELL Engineering Resources, Inc. December 2016



APPENDIX 3 

Daily Production Log



Spent Blast Media Treatment and Disposal Work Plan
at

W&B of Franklin County
(formerly Missouri Green Materials, LLC) 

7627 Zero Road, Berger, Missouri

Daily Production Log

Production Date: Lot #:

Batch Batch Weight Batch Weight
Number (pounds) (tons)

Daily Total Lot

Batch = 1 Blend, Lot = All Batches During One Day of Processing

Comments

Prepared by: GREDELL Engineering Resources, Inc. December 2016



APPENDIX 4 

TCLP Results Log



Spent Blast Media Treatment and Disposal Work Plan
at

W&B of Franklin County
(formerly Missouri Green Materials, LLC) 

7627 Zero Road, Berger, Missouri

TCLP Results Log

Treated SBM Lot Sample Cadmium Chromium Lead
Sample* ID Number Date mg/L mg/L mg/L

mg/L - milligram per liter
ND - Not detected above analytical reporting limits
* - Composite Grab Sample

Analytical Results Reviewed and Approved for Disposal:

US Technology:

Gredell Engineering:

EPA Region 7/MDNR-HWP:

Average

***Attach Analytical Results***

Prepared by: GREDELL Engineering Resources, Inc. December 2016
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Bill of Lading/ 
Shipping Manifest Example  
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EPA Form 8700-22 (Rev. 3-05)  Previous editions are obsolete.

17. Transporter Acknowledgment of Receipt of Materials

Transporter 1 Printed/Typed Name Signature Month Day Year

Transporter 2 Printed/Typed Name Signature Month Day Year

18. Discrepancy

18a. Discrepancy Indication Space n Quantity n Type

Manifest Reference Number:

n Full Rejectionn Partial Rejectionn Residue

18b. Alternate Facility (or Generator)

Facility's Phone:

U.S. EPA ID Number

18c. Signature of Alternate Facility (or Generator)      Month Day Year

19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)1.

2. 3. 4.

20. Designated Facility Owner or Operator: Certification of receipt of hazardous materials covered by the manifest except as noted in Item 18a

Printed/Typed Name Signature Month Day Year

n Import to U.S. n Export from U.S. Port of entry/exit:  _________________________________________________________

Transporter signature (for exports only):         	 	 	 	 	                    Date leaving U.S.: 	        

16. International Shipments

Please print or type. (Form designed for use on elite (12-pitch) typewriter.)  	 	 	 	 	                                 Form Approved. OMB No. 2050-0039

 UNIFORM HAZARDOUS
WASTE MANIFEST

1. Generator ID Number 2. Page 1 of 3. Emergency Response Phone 4. Manifest Tracking Number

5. Generator's Name and Mailing Address Generator's Site Address (if different than mailing address)

Generator's Phone:
6. Transporter 1 Company Name U.S. EPA ID Number

9a.
HM

9b. U.S. DOT Description (including Proper Shipping Name, Hazard Class, ID Number, 
and Packing Group (if any))

10. Containers

No. Type
11. Total 
Quantity

12. Unit
Wt./Vol.

13. Waste Codes

1.

2.

3.

4.

14. Special Handling Instructions and Additional Information

15.	 GENERATOR’S/OFFEROR’S CERTIFICATION:  I hereby declare that the contents of this consignment are fully and accurately described above by the proper shipping name, and are classified, packaged, 
	 marked and labeled/placarded, and are in all respects in proper condition for transport according to applicable international and national governmental regulations. If export shipment and I am the Primary 
	 Exporter, I certify that the contents of this consignment conform to the terms of the attached EPA Acknowledgment of Consent.
	 I certify that the waste minimization statement identified in 40 CFR 262.27(a) (if I am a large quantity generator) or (b) (if I am a small quantity generator) is true.
Generator's/Offeror's Printed/Typed Name Signature Month Day Year

8. Designated Facility Name and Site Address U.S. EPA ID Number

Facility's Phone:

G
EN

ER
AT

O
R

7. Transporter 2 Company Name U.S. EPA ID Number

1.

DESIGNATED FACILITY TO DESTINATION STATE (IF REQUIRED)

VOID



Please print or type. (Form designed for use on elite (12-pitch) typewriter.) 	 	 	 	 	 	             Form Approved. OMB No. 2050-0039 
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UNIFORM HAZARDOUS WASTE MANIFEST
(Continuation Sheet) 

21. Generator ID Number 22. Page 23. Manifest Tracking Number  

24. Generator's Name

25.  Transporter                  Company Name
U.S. EPA ID Number

27a.
HM

27b. U.S. DOT Description (including Proper Shipping Name, Hazard Class, ID Number, 
and Packing Group (if any))

28. Containers

No. Type
29. Total
Quantity

30. Unit
Wt./Vol. 

31. Waste Codes

32. Special Handling Instructions and Additional Information

33. Transporter _______ Acknowledgment of Receipt of Materials
Printed/Typed Name Signature Month Day Year

35. Discrepancy

36. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)

Printed/Typed Name Signature Month Day Year
34. Transporter _______ Acknowledgment of Receipt of Materials

EPA Form 8700-22A (Rev. 3-05)  Previous editions are obsolete.

U.S. EPA ID Number

 _______ 

26.  Transporter                  Company Name _______ 

DESIGNATED FACILITY TO DESTINATION STATE (IF REQUIRED)

VOID
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